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(54) Qf-SIALON FLUORESCENT SUBSTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a crystalline, a?-sialon fluorescent substance efficiently 
emitting fluorescence which is excited by blue light, is complementary color to blue and shows a 
high emission intensity and an excellent color rendering property. 
SOLUTION: The df-sialon fluorescent substance employs an Qf-sialon of the formula: 
MxSi12-(m+n)AI(m+n)OnN16-n (wherein M is at least one metal element chosen from Li, Mg, Ca, 
Y and rare-earth elements other than La and Ce; x=m/ 8 , provided that d is an average valence 
of the metal element M; 0.15<x^1.5; and 1.8<m/n<2.2) as a parent material. Here, the metal 
element M dissolved in the Qf-sialon is partially replaced with Eu while maintaining a neutral 
charge. 
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MxSl, 2 - (m + n) Al (tn+n) OnNi e-n 

MI3:« Li. Mf . Co.. Y, 21 &f IC L a. ^ &f C e t < # ±!li x « <?) + li S 
tsmz 1 axtt 2ai!<.±<9aS jc«. x = m/6, 6tt, SSx;*M©f ««J5l. 0. 1 

5 ^XS 1 . 5 . 1 . 8 <nn/n^ 2. 2 . ) 

til a - t 4 7 Dyt9^^f\)il , 

S»Ufet<?)»>J«la-y'f70>S3t#. 10 
[ SS 5K IS 2 ] 

([M**],-y [EU^*]o. B«y)x8ii2-(m+n)AI(m+n)0 
n N 1 e-n 

(flu. Mtt. Li, M^. Col. Y, lt&flCL0L;i^#CetU*<^P±IIS7C«© + »^S 
f3?+l 1 1 «3JI3: 2 Si}i.±0^Sx«. x = m/6. 6tt. :SBx*M<5^««S. 0. 1 
5<x^1. 5. 0<y<1. 1. 8^nn/n^2. 2.) 

im^ihZ ] 

-Wl^ ■■ 20 

CO-xSii 2 - (m + n) Al (m+n) OnNi e-n 

(fflU. x = rTi/2. 0. 80^x^0. 75. 1. 8^tin/n^2. 2. ) 
ijlEa--S'->f7a>ICH^r2C(3L05(Xt%~4Oa.t%t. «l50l"ttt«-?«J^ii 
[ M « ffl 4 ] 

([Cc^L^Mi-y [EU^"']y)x8iw-(m+n)AI(m+n) OnN, 

6 - n 

(fflU> X = m/ 2. 0. 80<X<0. 75. 0. 05^X^0. 4. 1. 8^m/n 30 

^ 2 . 2 . ) 

tlJ t (Di)^ ^ 9 1 a -V- ^ 7 Qym%W. 
[^jltil 5 ] 

470±30nm©2«5t#t?*t§t>E»ie3fe7ia))ertl.5!*7'^C7K;K?)C-5aL 
5 9 0 ± 3 0 n m7if) ? S3tt IS^ai t ? Si«JS 1 . 2. 8 X tt 4 IClEU; © a - if 7 

□ 

[ 0 0 0 1 ] 

:*;fEaBtt. c< - if 7 □ >®*»CBi U . -J-mcSUKI*. ««H5.ffl0*a«mB. » 40 

fg3tr'r:J-Kffl©®*»^b-?»3i«a--9-'f7D>®*ftlCg§r2. 
[ 0 0 0 2 ] 

[«ejK9&«!i 

1)7. ii^ic. dgLEDtt. 'issittvs^rnzit^^^siBS. i^mit • mmif»i(itin,in 
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C 0 0 0 3 ] 
[ 0 0 0 4 ] 

(1 ) 3fe<?) = iie-?i?)i#e (R) . m& (g) /ii&'ie (b) t^*LYtL»flit2 = a 

S9 L E D t itaJ^dOtt. eft 9 L E D*t Stf ? ;55*, 

(2) *fe3^«tJ!(iliti«5hLED^, ^<5«5hlfilCJ:^TB0firtl. ^tl^iltH& (R 10 
) . m& (G) ;i&ff e (B) ©M3ttl5lMt-? tfflJ^-ftti-lt. 

(3) f63ttJ!^air3ieLED>:, ^<9«e*ic«fc^-7fi»jg7tL. ie3t^iie<?)S 

ai ft ^ a e * ^ 1 58 iir I ^ » . 
ft 7 II z . 

[ 0 0 0 5 3 

ffllSHl<!)L E D tffll>-?WS©5e*fet*II 55»tt, * 6 <?> A 5 > 7 t >i 3 W C . *L 

E D c?)l>1tt lags ri <i)!»S'JQIal!S ^ « 3 . C ft IC>if U . LEDV«3tft>:t 

ffiJ^^ft1tTRf£<i)fg3tetil?^^tt. C<5J;?5MalKJ^^l-?i?>'K LEDtl&UX 20 

[ 0 0 0 6 ] 

CJ^CW. (Rl?f#5£ti!>. BffiiiaS. 5868^, SS2^ (1 99?) PP. 1 52-1 55C 
It. (Y. GoL) 3 ( A I . Go.) 5 0 , 2 ©fflSP^7« r ft 3 Y AG9SBl^b«5«#ttSi 

1'CCeth"-7-U;feYAGl*l$»flrvrftTi)I. HiScilStn:!*, InGo-N^ifeL 
EDfy7-0^fflCYAG«5t^*tS<D-T^>7t3CVICJ:^T, SfeLED^ii 

jsiiiirft^fe*^:. u<i)featic<feoTajsrft;tYAG®*ft»Hj)(airft3c-9 

ifi«550nm<?)®*V»fjir'J, &e*»l»iJftI;ftiHBtt!rftTiiI. 
[ 0 0 0 7 ] 30 
tfe. i|ll200 1 - 21 41 62^^/ifffiCtt. Co-COs tCa,OC«lftUT20'-5 
Omo \ A \ z OstO~30mol56. 8iOt25~60mol%. AINt5 
~50tnol%. #±IIBHt«»>ittJt^SSHHbWt 0 . 1 ~ 2 0 m O I t«?r + V S 
^b?»ir7Zt»^^ttff"i;U;fe®*^$»fl/Tvrft-?iiz. (51^/>«ictt, Eu^*'r^>th- 
-T'UfeCoL-A I -8 i - 0- N*?M=yS<b?!53r7XC3VHT. SlRS^ltifiSPt 

s»j£7'^i7 f-A.<?>c-i7 5fifit«eLED*<?>aifiic-arttic^»f?9'7ja«f 

lB«Kr ft T t) Z . 
[ 0 0 0 8 ] 

tfc. J.W. H. voLPi K/-evel et. olI.. Jou;^na.l of 
Alloys o-nd Compounds. vol. 288 (1998) PP. 27 40 
2-277Ctt. Y-8 I - 0- N^D$S^b«II«illCCe^ * -Ti^^tf-'-T-UfeS*!* 
ZJ^^/fv^ftYl)?. |51^i«ICI3:. Cft'iO)S3t^*0i»fi7^9h;Ki)C-5ijiSif4OO 
nm*l-?J)3j&. -S&f%*Z'H7 h;K?)C-9ia5}6»f4 2 3 nm~5 0 4nm75)3^ 
t^EWr ftT II 3 . 
[ 0 0 0 9 ] 

t)L. iHlBS60-206889^i:t?SCtt, iS-lf/fJD^I'OAlO-BPtCU, A 
?.ZJ".Mn. In. BlJ5C*7>9/'fK»ijairft?'>?5<^eiil<?))gttffJ5c« 
-?l«UfefS3tS<b?»i^limrft7ll3. lol^^fgCtt. C<95g?feS^b?»*^i«JHIICJ:oT 
EJjgrftJj?. . >ac*fg3t7'H9K;i'<9C:-;7}fifiir)Stt»J©aPlCBUT41 0~885 
nmc«Z^»f|e«!rftTliZ. 50 
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C 0 0 1 0 ] 

fJ>:U-7Ti>XttEut»fllb*.7yMB8iaif3ty77»Sm^*lTl»I.|Bl^*SlCtt. 
C<9V772;^«JH|-?®jSrtl.Rr«*««!C3Vl)7a<fe3ttI)feWfiBi!?-*lTU?. 
[00113 

i^fflfl 0-1 67755^ ^/itffiCtt. i7-'<3!l. TRO*. IftlStSt'^r^XC, 
[001 2 ] 

[f!9B}0f»5*tJ;7VtIi«8l3 10 
L E D >: S*^* V t E^f e L E Dtt « -JSC. L E D Q « 1 1 ® * t & t'«t 

SS^ft ± U ;fe.«Jtt]R 3 . ^(D^if). ?H L E D t ffl U ^ tl 6 L E D tt . 
fflffiJ^S&^bU. IB^ttlC'* 2 -i; 11 7 pgSlflf 5) 3 . 

[0013] 

CtlfC*j»U. feLEDtfflllfe6eLEDlCI*> C<i)J;?«F»1IiZ^«U^l)T?yjfet»f^ 
3. tk. «5h L E D t ffi e L E D ICJt U 7 . f!*^)* »f B I) V II 7 *J t <?> 3 . 

[00 1 4 ] 

U»U«i^i5. Get t-" -T'UfeYAG®*^*!*. 6 ^ 11 V I) ? iflffili^*) 

3. ta)P^it). C<9®3tf^>;feLEDVtlIJf^t>fefieLEDtt. 3»fe9i|»<*CLE 

[0015] 

!lfP200 i-2i4i 6 z^'^mtcmw^ttDi^^^ti. 7t ^ y^it^lTy x-i 
«<$ttff>:U7fflii. ##«i^<9Cou^*'f;J><9-8iitEu^*. Eu'V Ce^* 
. Tt''"'«y<9«±a'f?r>>ittCr**. Mn^*5iV<?)jt»^li^:?|->7S»UT 
^5Jt U £ <i>7i?) 3 . u<9®*fff3;. ?r + 5/ S <b :(i' 7 X t Q SS « (-2ii) o)-aPtS 

[001 6 ] 

^sr^OEtttft^iJ, RlS-IK5l-5ttS«9/SllS&«eH (^550nrin) CS2)jEX^7l-;i/ 

r°1 E 2^ 9) ? . 

[001 7 ] 

[001 8 ] 

*fgBBi^^;^ U J: •? t 2 iSSItt . S fi jE 7 tl . f 6 3t ^ H 6 S « IC ?> Z ® * t f6 
^fct3tta«<5a-1>-'f 7 tactic J) J: 7 40 

vt3«!9iifiitt, f!3t^st^a<. feLEDvfflj^fti5tt-?ffliifev?=icaettic« 

et^im 41 3 a - l^- 7 □ tlSift t 3 C>: ICJ> 3 . 7 ^ C , fg H3 g? J* 

9e*t3a--5^'f7a>®*«:tffl«t3CYC*>I. 
[0019] 

[SBIIt fil5*f 3 ^WQ^S] 

±lEi«Bltif*r3fe<;)IC*9gWC«3a--!»-'r7D>«*»tt, 

1 2 - (m + n) Al (m+n) On^l 8-n 

(fflU. Mtt. Li. Mt. COL> Y. l^&'ICL0L&&^Cet^<#±S7C«<^)^»^^S 
l*4l.3ia5Ztt2a>Jk±94S7c;«. x = m/ 6. 6». 4B*«M0¥«ii&. 0. 1 50 
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5^X<1. 5. 1. 8^m/n^2. 2. ) 

■?*?-tl3a--?-'f7D>t*#«!pfVU.«iiBo(--?-'r7D>CH«t2B!ise^ax« 
[ 0 0 2 0 ] 

> OSSiitt t |oI± t 1 . 5g?t^)t0SiU«*<*tf^m tl ? . Euo)»iO 

p) 1 & eat iff n i . 

C 0 0 2 1 ] 

[ 51 (9 H its CD IS ] 

a--!^^7D>®^tfftt.)5;<5<bl<?)^crvt-»^-?*ttl?a-t'f7D>t«#tr 
[ 0 0 2 2 ] 

[^b 1 ] 

MxSit 2 - Cm + n) Al (tn + n) OnN, e-n 

(fflU. Mtt, L i. Co., Y. ffiC#CL0Lil5fCetl8f<#±!ffix«<?)t»>ija 20 

tXtlZ 1 axtt 2 a>!<>±<?)4B5c«. X = m/6. 61*. ^I5jc«M<5¥«fli». 0. 1 
5<X<1.5.1.8^m/ng2. 2.) 

[ 0 0 2 3 ] 

^b1©^lC3ifUT. a-1^'f7a>1'ICSStZ4Sji;«M<9B»lx. :tSx«M<5¥ 
«4ilS[6. J5&fm©iac, rx = m/6J V li 7 I8« t *5 V t Z <9tt . a--9-'f7D> 

a - 7 □ > t ffl 11 I 0tt . ^Sx«Mt HSt ttJt^i^. BtlfgataSJS&fJft^oA 

[ 0 0 2 4 ] 

a--9-'f7D>1'<4)^g7c5!lMC!)HSlXtt. 0. 1 5>H±1. 5;!^Ttlf»$UU. 30 
lx»0. 1 5*ii-?5)3^^. .S&faSlXi^l. 5tiiX,?»ftlCtt. lirtieaffl 
i5l5K?>ffl»BS?r tl. f!3taS2^^6T t 1 <?)7»* U < ft 11 . H»lX©flltt. ^T^ICft 
*U<tt. 0. 3J!i±0. 75Jil.T-fJ)?. 
[ 0 0 2 5 ] 

(m/n)Jttt. 1. 5J-XT»'»$UU.<b1<?)^-?^rti?a--9-'f7Q> 

icSfiiT. (m/n)Jttc<9eiiiciRSt?v. ^*6it»fflx^ fifiS4§<;>ii4a 

^bi^JSt'. a - If 7 0 >Qai& e lql± t I . ^co^^if). 5g*3lfi<5SiiiS*ft 

t^iimii. (m/n).tttt. •? ^ C»t U < tt. 1. iXKlZ. 2 T -? J) 1 . 
[ 0 0 2 6 ] 

tfe, *lll6<?)Jf?jfiC«? a -If'f 70>®*#tt, <b 1 ©a?* r ft. 1 a - -If 7 □ > 40 
ICH»tI^iix«M<<)-8Pt. Hf!iO)fttt«-'79t^^EU-?S«lUfee<5»>i«3. 
a - if 7 □ > C S» U ^ E u . 2 « Q ■< ?r > V: « o T I) 1 ^ * ^ ft T II 2 . 
. l^f^ftttt. a - 7 0 > CS* ft 2 te5R ^ S«t^WfS<?)xtit>; ft I c V: IC J; -5 

7ft*.ft I v%;L^ftTll^. 

[ 0 0 2 7 ] 

J. ) ft. iif ciRsr ft 1 1 ©713: ft 11 . ^nm<?>rfi&ic'Bkj a - v ^ 7 D 

tEu-?S*SU^e<«) (tfttJf. Eu<?)J^til»rttfea--9-'f7n>) tS*ft.I. 
[ 0 0 2 8 ] 50 
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x;«M>:U7Eui-Jli1-«?)x«tffll). MSlft^t. Za,± XfX 15 Oa.±% l>XT)itZ<i> 
[ 0 0 2 9 3 

*5IJ6<?)r#«IC« ? a -•!>• >f 7 □ >«3t»l3:. il <?> ffl )^ IC *t t ? C V »7 9^ 7 . LE 

#ifed;)ictt, 0. 5umi!<.±50umJ!i.Tt^»*t<. rmc 10 

»*U<d:. 2um^H±10umJ-HT-?J)2. 
[ 0 0 3 0 ] 

±jiUfe:*J||it6©r#«IC«Zc<-1'-'r7D>®*#<?)iliE£«.»!<?)^b2<55«lcmt-ffi^ 

II . 

[ 0 0 3 1 ] 
[<t 2 ] 

([M**]i-y CEU^*]o. 56y)xSii2-(m+n)AI(m+n)0 20 

"(fflt^Mtt. Li. M9-. Col, Y. Jl2#CLa.J!i&'CetK^<#±!®x;t<<)t»HiS 
Wti 2 1 2 ilW.±<<)SJix;«. x = m/6. 6 . S tc « M <?) f i^iiSl. 0. 1 

5^x<l. 5. 0<y<1. 1. 8^rin/n^2. 2.) 
[ 0 0 8 2 ] 

»!C, *||JiS<!)f?JSic« 2 a - 7 □ > ®*tt<9rFffl U TSiBfl t 2 . a 7 □ 
>IJ.;2;i)illsJ'S5Ht*tHbe«5-?^2»fv a--9-^7D>f<?)i8aEJ?(!t^C, (m/n 
) .tt) -im^<i)mmcVk%t z Y . ^iKUsfit^ asffl (affl) <9i*Hbi;^Ji 

t'. a--!^'r7a><9«SSfttl5l±t2. 

[ 0 0 3 3 3 80 
*ll56<9B«SC«2®*<$t3:. C(?)<fc?5!»S<9fflEKt*t3«fiaK<9a--9-'<7a>t 

V: b 7 ffl II T t) 2 9 7 . au^atast^im ii ? . e u <?))iioi»f«[i7 

J)-5 7 t«)*<?)Allf!*tfr#mi2<97. E m^iSfJ<?)«ffllt1&at 3 C V t^-73= . s 

*^$t^□x^•^b■r?c>:^»'7?=2. •ff^$ttff"i:u7Qf--9-'f7o>tffiii7ii 
3<2)7. • «««i9tttiiz<<b^te5e£ttf::«ti7air . }affi«a«T-f t S iiM:;^tt 
tmt . 

[ 0 0 3 4 3 

rmc. *III6<?)}f?filC«la--9-'f70>®*ftl3:. 470±30nm<?)i«lSttt2 
*tSt'EDj£*7ESiSrtl. 5g*X'H7 h;i,©tr-9iSi5^^5 9 0±3 Onm7J)2®* 
tSSlMt?. «£^7. C<?)®*«:t«eLED<9*IlCM^6r*il*. m*fttt. SftLE 40 

DtfifvSirtL^ f e3tcj;o 7E!)jertL. f ^ «iei«ic5» i «*ta^ai t ? . u 

d/). i ^ ii 6 t It 2 C V IC J; ^ 7 . tJ^ t ^Df^a^J^Qi?) 2 6) e*t^^ >> 3 . 
[ 0 0 3 5 ] 

)XIC. :!|!;?!BS© 35 2 <2)SSgC!)Jf^«ICflI a -y>f 70 >®3tftr:o ll7iftaBr 2 . 
o)r#«ic«2 a--!^'f7D>®**t;tt. 3J<?)^b3<?)^ca'^t-lfi^7SrtL2 a--9-'f7 
□ >t«»«!PJVU7fflll*.At«SlVJt2. 

[ 0 0 3 6 ] 

[<b 3 3 

Ca.x8iiz-(in + n)AI(in + n)0nNie-n 50 
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(fflb.x = m/2.0. 30^x^0. 75. 1. 8^m/n<2. 2.) 
[ 0 0 8 7 ] 

1 ^ BxlSM V U TCoLt U t Sfffil^ r ? . ±)S U *:aiix«M<9 + 7 t . Sic 
COLR. ®3t*r©fg3tSlJS t Si < t ? rpffii^ J) 2 . 
1 0 0 3 8 ] 

a-y^fJO^ + ^COLQH^lXtt. 0. 30JJl±0. 7 5JJ<>T»f»tUU. Q^lX 
flf 0 . 80*«i75)3«^. iS^dlSl X 2^ 0 . 7 5 tiS^J, I»^ICtt. i) T tl t f^Ht^ 
Si^1&Tt2<97»*l;<«ll.a»lX9flltt.t^lC»tU<tt. 0. SJ'AiO. 6 
J-JL T f ^ I . 10 
C 0 0 3 9 ] 

(m/n)itii. 1. 5;;*. ±2. 5J•J^.T»f»*Ull.^t3<^>^-?5^r^l^a--?•'^7P> 

»f#mil. (m/n)Jttt. •?-<JlC»tU<tt. 1. SaxiZ. Zi>XT-^9)J . 
[ 0 0 4 0 ] 

*?IS6«9ff^«IC«?a--!^'r7n>®3fefttt. it i <i>ii-^$i.t il2 at - 9 y( 7 Dy 
Cil»t I CoLQ-ant . «ffi<?)1'ttt >J E u 7S»U t H s ? . a--?- 

Q'ftttt. a - ■!?• 7 □ > ICS * 41 I B$« V S«2;^m£<9x«ik^ « I C«fe -3 20 
til )i^X^ n't I) 1 . 
[ 0 0 4 1 ] 

20Lt9s;!*.±5 0a.t%J!<.Tflfft*Ull. CoLl»*t»f2cx.t?65l^ii7*)Z>:.5l 
*f ;B n;fe«i)IC. a li 563t!ifi ft *m ti 4i li . - :^ , Cotltt^^f 5 0 out ?6 

$U<«1). Ca.E«^$tt. ■?-mc»$U<tt, 5 OL t 36>Jl.± 4 0 a. t S6>HT?J) 2 . 
[ 0 0 4 2 ] 

*&*©ilTisiiHtatt. 0. 5umJa.±50umJi<.Ti^»*u<. rmcw so 
tO<i3c> 2umi!ik±l0umJ!<>T-?J)2. 
[ 0 0 4 8 ] 

±^U^*IIJ6?>JR«IC«?a-t-'<7D>®*#<?)fflSKtt.»!<?)<b4<9^cmt-«iC 

I) . 

[ 0 0 4 4 ] 
[<b 4 ] 

(CCOL^M [EU^*]y)x8l, z - (m+n) Al (m^n) OnN, 40 

6 - n 

(fflU, x = nn/2. 0. 30<x^0. 75. 0. 05^y^0. 4. 1. 8^m/n 
< 2 . 2 . ) 
[ 0 0 4 5 ] 

:^llli85>f?ISlCllIa--9-'r7n>S5t<*©rFfflC^l)TSiaflt3. a-t'f7D 
t 2«*ftC3irilT. a 7 0 ><9fflsK (*fic. ( m / n ) Jt ) t W 
£<9eHlCER£r 2 C ICiDJtT. 4 K 5c « M V; U T C a. t ffl I) 7 V . %it^S.QMiU^ 
*^*i^iS <i 41 2 . C <?)a* <5gPlfflC-^ 11 7 tt^BB-?^ 7 Co, t HJit tt I r V C J; o 

T, r mcfflsrt^jg-'ibb^t < JSaffl<9i«<bJ56fttatt<?)iRi±j^iit'Cii . JSi 
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[ 0 0 4 6 ] 

^ ^ 7 1 ja*©^ Dfgatt^^m ti 2 e u t4>ss'j<9fiEffli tisat ? c . ® 

t /Tv t . 

C 0 0 4 7 ] 

*ttt^®»fi3t7E»fittl. 5e*X'^9f-;i/<i)t:--7jaSt'f5 90±30nm7J)I«3t 10 
tJHillt?. «to7. U©S3tfttSeL ED©*i!fllCM?iit«,l*. ®3t»tt. I 6 L E 
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